Objective: Several tests can be used to screen for alcohol dependence (AD), a prevalent disease with a heterogeneous etiology. As some patients with AD have a strong familial tendency in this regard, a family history of alcohol use disorders can affect the outcomes of screening tests and diagnostic evaluations for AD. In this study, we evaluated associations between a family history of alcohol use disorders and evaluations using the Cut down, Annoyed, Guilty, Eye-opener (CAGE) test, Alcohol Use Disorder Identification Test (AUDIT), and Diagnostic and Statistical Manual of Mental Disorders-fourth edition (DSM-IV) diagnostic criteria among patients with AD. Methods: We recruited 487 male patients with AD from eight hospitals in Korea. Patients were evaluated using the CAGE, AUDIT, and DSM-IV diagnostic criteria. Patients with and without family histories were compared in terms of these assessment tools. Results: Drinking initiation, uncontrollable drinking, and problem drinking occurred earlier and CAGE "annoyed" scores were higher in patients with a family history. Alcohol problems before the age of 25 years, frequency of spontaneous or compulsive alcohol-seeking behavior, and frequencies of psychological dependence and guilt related to alcohol use were also higher. Conclusion: Earlier drinking problems, higher scores on specific items of the CAGE, and AUDIT, and meeting more diagnostic criteria indicate more dependent, harmful drinking by patients with AD who have a family history of this condition. Clinicians should consider patients' family history of alcohol use disorders when screening for AD to identify the correct diagnosis and develop appropriate treatment plans for these patients.
INTRODUCTION
According to a survey on mental disorders conducted by the Korean Ministry of Health and Welfare, the lifetime prevalence of alcohol use disorders, including alcohol dependence (AD) and abuse, is 13.4% among the Korean population, which makes it the single most prevalent mental disorder. Specifically, one of five male adults (20.7%) has suffered from an alcohol use disorder more than once. 1) Excessive drinking damages health and leads to economic losses, which have estimated at up to 15 trillion KRW (13.9 billion USD) per year in Korea. In this context, alcohol drinking has become an important health issue, and preventing and treating alcohol-related problems have been emerged as a vital national task. 2) Early detection and effective and intensive treatment of those who are at risk from alcohol is a more effective approach to decreasing the damage from this condition than is trying to address the problem at a later stage. 3) Healthcare centers and educational institutions in Korea have recommended distributing self-report tests and screening instruments. 4) The tools most widely used in Korea to screen and diagnose alcohol use disorders include the Cut down, Annoyed, Guilty, Eye-opener (CAGE) test, 5) the Alcohol Use Disorder Identification Test (AUDIT), 6) the Michigan Alcoholism Screening Test, 7) and the Diagnostic Statistical Manual of Mental Disorder fourth edition (DSM-IV) diagnostic criteria for alcohol use disorders. 8) Alcohol use disorders are caused by interactions among genetic, social, and environmental factors. Genetic fac-tors, in particular, are the most important risk factors for AD, and these presumably account for 60% of the variance, with environmental factors accounting for 40%. 9) Patients with AD with a family history of alcohol use disorders show severe physical problems and high levels of antisocial behavior due to their problematic use of alcohol. 10) However, no research has been published on how a family history of alcohol use disorders relates to each item on the screening tests or to each of the diagnostic criteria for AD, and questions about whether patients with AD with a positive family history should be evaluated differently from patients without such a family history during the screening or diagnostic process remain unanswered. The purpose of this study was to compare differences in data from items on the CAGE and the AUDIT and from the DSM-IV diagnostic criteria for AD according to family history of alcohol use disorders and to investigate how a family history of alcohol use disorders is related to the clinical characteristics of patients with AD.
METHODS

Subjects
The sample included male patients aged 20-80 years who met the DSM-IV diagnostic criteria for AD according to more than two psychiatrists at Hallym University Hangang Sacred Heart Hospital and seven other hospitals in Korea between March 2008 and January 2012. In total, 487 patients participated in the study after listening to a complete description of the study and voluntarily signing an informed consent form. The study was approved by the institutional review board of Hallym University Hangang Sacred Heart Hospital.
The exclusion criteria were: 1) substance use disorder involving a substance other than alcohol, nicotine, or caffeine; 2) current or past history of major psychiatric disorders, such as schizophrenia or mood disorders; 3) major medical conditions other than alcohol-related disorders; and 4) the presence of severe behavioral or communication problems that would make a clinical examination difficult.
Research Methods and Tools
We collected data on participants' demographic characteristics including age, level of education, marital status, occupation, and religion. Participants also responded to questions about their drinking history and completed the CAGE to examine age, problems, and other variables related to drinking and the AUDIT to investigate alcohol consumption, harmful drinking, and hazardous drinking.
Questionnaire about drinking history
This self-report 16-item questionnaire examines personal characteristics related to drinking. It includes questions about the age at which various drinking habits emerged and the presence of alcohol use disorders in first-degree relatives (parents and siblings) of patients. 4) proposed criteria that defined problematic drinking as 8-11 points for males and 4-11 points for females, harmful drinking as 12-25 points (15-25 points for alcohol abuse), and AD as scores higher than 26.
Statistical Analysis
Baseline differences in demographic characteristics, responses to CAGE and AUDIT items, and endorsement of diagnostic criteria between patients with a family history of alcohol use disorders in first-degree relatives (parents and siblings) and without a family history were compared using t-tests for continuous variables and χ 2 tests for categorical variables. The data are summarized as mean± standard deviation (SD) after normality was evaluated us- Values are presented as number (%) or mean±standard deviation. Cut down, cutting down on drinking; annoyed, annoyance at others' concern about drinking; guilty, feeling guilty about drinking; eye opener, using alcohol as an eye opener in the morning. *Corrected for confounding variable, age. df, degree of freedom.
ing Levene's test. Correlation coefficients were used to investigate correlations involving drinking history, including family history, the CAGE, the AUDIT, and the diagnostic criteria.
As the correlation analyses revealed several associations between demographic characteristics, items on the CAGE and AUDIT, and diagnostic criteria, on the one hand, and age, on the other, a multinomial logistic regression analysis for categorical variables and a univariate general linear model for continuous variables were used to correct for the confounding effects of age.
Data were analyzed using the PASW Statistics software (ver. 18.0; IBM Co., Armonk, NY, USA). Two-sided α =0.05 was considered to indicate statistical significance.
RESULTS
Patient Characteristics
According to the data, 141 patients with AD had a family history of alcohol use disorders, whereas 346 did not. (Table 1) .
CAGE Items in Relation to Family History of Alcohol Use Disorder
We compared patients with AD with and without a family history in terms of their responses to each item on the CAGE. Patients with a family history had significantly higher scores on "annoyed" than did patients with no family history (t(1)=4.659, p=0.031), and the average total AUDIT, Alcohol Use Disorder Identification Test; AUDIT 1, frequency of drinking; AUDIT 2, typical quantity; AUDIT 3, frequency of heavy drinking; AUDIT 4, impaired control over drinking; AUDIT 5, increased salience of drinking; AUDIT 6, morning drinking; AUDIT 7, guilt after dinking; AUDIT 8, blackouts; AUDIT 9, alcohol-related injuries; AUDIT 10, others concerned about drinking. *Corrected for confounding variable, age. df, degree of freedom. Values are presented as mean±standard deviation or number (%). Dignostic Statistical Manual of Mental Disorder fourth edition (DSM-IV) 1, tolerance, as defined by either of the following: a) a need for markedly increased amounts of alcohol to achieve intoxication or desired effect, b) markedly diminished effect with continued use of the same amount of alcohol; DSM-IV 2, withdrawal, as defined by either of the following: a) the characteristic withdrawal syndrome for alcohol (refer to DSM-IV for further details), b) alcohol is taken to relieve or avoid withdrawal symptoms; DSM-IV 3, alcohol is often taken in larger amounts or over a longer period than was intended; DSM-IV 4, persistent desire or unsuccessful efforts to cut down or control alcohol use; DSM-IV 5, a great deal of time spent in activities necessary to obtain alcohol, use alcohol or recover from its effects; DSM-IV 6, important social, occupational, or recreational activities are given up or reduced because of alcohol use; DSM-IV 7, alcohol use is continued despite knowledge of having a persistent or recurrent physical or psychological problem that is likely to have been caused or exacerbated by the alcohol (e.g., continued drinking despite recognition that an ulcer was made worse by alcohol consumption); df, degree of freedom. *Corrected for confounding variable, age.
CAGE scores of patients with a family history were markedly higher than were those of patients with no family history (t(316.9)=1.863, p=0.063). The two patient groups did not significantly differ with regard to the other items (Table 2) .
AUDIT Items in Relation to Family History of Alcohol Use Disorder
We compared patients with AD with and without a family history in terms of their responses to each AUDIT item. In particular, the scores of patients with a family history were significantly higher than were those without such a history on AUDIT items 4 (impaired control over drinking), 5 (increased salience of drinking), 6 (morning drinking), 8 (blackouts), and 9 (alcohol-related injuries). The average total AUDIT scores of patients with a family history were higher (mean=28.46, SD=7.04) than were those of patients with no family history (mean=25.70, SD=7.30; t(524)=4.094, p＜0.001). The two groups did not differ significantly with respect to other items (Table 3) .
DSM-IV Diagnostic Criteria in Relation to Family History of Alcohol Use Disorder
We compared patients with AD with and without a fam-ily history in terms of the DSM-IV diagnostic criteria. Patients with a family history were more likely than those without such a history to endorse items 1a (need for markedly increased amounts of alcohol to achieve intoxication or desired effect), 1b (markedly diminished effect with continued use of the same amount of alcohol), 3 (frequent consumption of alcohol in larger amounts or over a longer period than was intended), 5 (a great deal of time spent engaging in activities necessary to obtain alcohol, use alcohol, or recover from its effects), and 6 (abandonment of or reduction in important social, occupational, or recreational activities because of alcohol use). The groups did not differ significantly in terms of other items (Table 4) .
DISCUSSION
The purpose of this study was to investigate associations between a family history of alcohol use disorders and scores on the CAGE and AUDIT and endorsement of DSM-IV diagnostic criteria among alcohol-dependent patients.
Patients with AD with a family history obtained higher scores on the "annoyed" item of the CAGE, leading to higher total CAGE scores in this group than in patients with no family history. This suggests that patients with a family history of alcohol use disorders are exposed to a family environment in which family members are sensitive to and critical of the drinking of other family members, resulting in annoyance about being blamed for drinking. Patients with AD commonly use defense mechanisms involving projection, turning against others, and denial. These defenses are related to low levels of insight about drinking, 13) which renders the comments made by family members about drinking more annoying. Some studies have shown that AD leads to criticism and negative feelings among family members regarding alcohol-related issues, yielding decreased conversation, which interferes with the development of non-verbal social skills, including the ability to express emotions and rapidly respond to reactions from other people. 14) It has been reported that children raised in an environment without emotional support face a greater risk of abusing alcohol in adulthood. 15) This may be interpreted as evidence supporting the role of alcohol use disorders in the creation of an overall family atmosphere and as indicative of the harmful impact of these disorders on normative emotional development and problems related to alcohol use among children. These phenomena contribute to a vicious cycle in which the family history of alcoholism is perpetuated.
Thus, it would be useful to further investigate responses to the "annoyed" item among patients with AD with a family history of alcohol use disorders.
Patients with a family history of alcohol use disorders obtained higher scores on AUDIT items 4, 5, and 6, which inquired about the symptoms of AD, on items 8 and 9, which addressed harmful drinking, and on the AUDIT as a whole. This may show that problems related to AD and harmful drinking are more strongly related to family history than are those related to hazardous drinking. This is consistent with studies concluding that a family history of alcohol use disorders is related to the development and chronicity of AD. 16, 17) The AUDIT is more accurate and effective than other screening tests in distinguishing harmful drinking and alcohol use disorder, with a sensitivity of 51-97% and a specificity of 78-96%. 18) However, it is difficult to use for screening in primary care setting because it includes 10 questions, is complex, and takes a long time to answer. Many studies have focused on developing shorter tests summarizing the AUDIT items in the service of simple and easy application. Brief versions of AUDIT include the AUDIT-C, 19) which includes items 1-3, and the AUDIT-PC 20) with AUDIT items 1, 2, 4, 5, and 10. Additionally, AUDIT-3, 21) with AUDIT item 3 alone, and AUDIT-5, 22) with AUDIT items 2, 3, 5, 9, and 10, are widely used in clinical settings. However, these abbreviated versions of the AUDIT usually consist of questions related to hazardous alcohol use and are more useful in screening for less severe hazardous drinkers than for severe harmful alcohol users. 23) Furthermore, scores on the dependence subscale of the AUDIT may increase the likelihood of meeting criteria for a diagnosis of AD. 24) When using a brief version of the AUDIT with patients with a family history of alcohol use disorders, we should not overlook the risk of neglecting factors related to AD and harmful drinking. In this study, the DSM-IV diagnostic criteria include more items related to tolerance for alcohol-dependent patients with a family history, including drinking more than before and drinking more than expected or longer than intended, compared with patients with no family history. Furthermore, patients with a family history devote more time to drinking, which leads them to give up or reduce important social, occupational, and recreational activities. It may be inferred that patients with AD with a family history are used to watching other family members drink at home and that this accustoms them to drinking, which leads to excessive drinking and failure in the performance of other activities.
The limitations of this study include difficulties generalizing results for hospitalized patients to all patients with AD. The reliability of the results may be increased by recruiting patients from various treatment settings and the community. Additionally, self-report screening tests are limited due their use of subjective methods and the possible difficulties experienced by respondents in understanding the questions. Moreover, participants may provide unrealistically positively responses to such questionnaires, under-reporting the severity of their condition by minimizing or denying their symptoms due to poor insight and use of defense mechanisms such as denial and projection.
AD is a heterogeneous disease. Many researchers have tried to examine and identify subtypes of AD to determine the causes of and treatments for each clinical subtype. Understanding the various subtypes of AD could help in providing individualized treatment for patients. Data on a family history of alcohol use disorders obtained from the CAGE and AUDIT and use of the diagnostic criteria for AD may be useful for subtyping and individualizing the treatment of AD.
This study found several differences between patients with AD with and without a family history of alcohol use disorder in terms of responses to the CAGE, AUDIT, and the DSM-IV diagnostic criteria: the data showed increased annoyance, AD symptoms, harmful drinking, and tolerance and reduced recreational and social activities among patients with AD with a family history of alcohol use disorders. The earlier drinking problems, higher scores on specific items of the CAGE and AUDIT, and endorsement of more diagnostic criteria among patients with AD with a family history imply greater dependence and more harmful drinking in these patients than in patients with AD with no family history. Thus, these characteristics should be considered in the process of screening, diagnosing, and treating patients with AD with a family history of alcohol use disorder. Clinicians should consider a family history of alcohol use disorders in the process of screening for and diagnosing AD to facilitate the appropriate assessment and treatment of these patients. This study was supported by a grant of the Korea Healthcare Technology R&D Project, Ministry for Health, Welfare and Family Affairs, Republic of Korea (grant number A084589). SHL, BCL, JWK, JSY and ICG designed this study. All authors contributed to the data collection, participated in writing the manuscript and all agreed to accept equal responsibility for the content of the paper.
